(baboon)anti-gross cystic diseasefluid protein-15 antibody infusion in four womenwith metastatic breast carcinoma. Cancer Immunol lmmunother 1986;23:143-7. We measured 25 analytes in plasma and serum from the same blood specimen, using the Kodak Ektachem 700 XR Analyzer. For 22 of the analytes, values for plasma were practically the same as those for serum; for the other three, differences between concentrations in plasma and serum were significant, both statistically and medically. Values for the same analytes in plasma from regular heparinized tubes were essentially indistinguishable from those for plasma obtained by use of Plasma Separator Tubes (PST).
and in tubes without anticoagulant. The tubes were centrifuged within 2 h after collection and plasma or serum was transferred into cups with pierceable caps (Eastman Kodak Co., Rochester, NY 14650) for analysis. Samples collected in PST were centrifuged and placed directly in the Ektachem.
The principal reason for using the PST is to eliminate the need for transferring plasma into cups, so we evaluated the stability of glucose, K, HC03, creatinine, and LD in blood specimens collected in these tubes. The specimens were centrifuged within 30 mm after collection, and were arialyzed immediately, after 2, 4, 6, 8, and 24 h, and then daily for four more days. Except when they were analyzed, the tubes were kept tightly capped throughout this study. For the first 8 h, the samples were kept at room temperature, and at 4#{176}C thereafter; throughout the testing period, plasma was kept in the original tube. Table 1 shows values obtained for plasma and serum. Although we performed a thorough statistical analysis, we present here only relevant statistics: mean, SD, differences between means, and the long-term precision (SD) for each test. Other statistical parameters such as slopes, intercepts, correlation coefficients, and standard errors of the estimate are omitted because, for the purpose of this comparison, their use would have been inappropriate; for most of the tests the results were distributed over a narrow range. Mean values for albumin, AP, HC03, Ca2, Cl, CK, creatinine, glucose, -GT, LD, Mg2, triglyceride, urea nitrogen, and uric acid in plasma were not significantly different from those for the corresponding serum by the paired t-test (P <0.01). Statistically significant, but medically negligible, differences were observed for ALT, cholesterol, H.DL-cholesterol, lipase, Na, and total bilirubin; these differences were judged to be negligible because they were either less than the analytical error (1 SD) or a small proportion of the normal reference interval.
Results and Discussion
The lower concentration of inorganic phosphate in plasma observed in this study confirms previous findings (1). The higher total-protein concentration must be attributed to the presence of fibrinogen. The lower K concentration is a wellestablished expectation, because use of anticoagulant prevents the rupture of platelets and the release of their K into plasma.
According to a recent report (2), the higher AST activity in plasma is caused by the presence of heparin, and it is proportional to the concentration of heparin. indicates that the effect of heparin is not caused by a systematic bias (the intercept is not statistically different from zero), but it is proportional to the activity of amylase. Thus, the upper limit of normal for plasma aniylase is -35 U/L higher than that for serum (plasma, 110 U/L; serum, 75 U/L). When serum was added to heparinized tubes, the amylase activity was increased, but the increase was not strictly proportional to the concentration of heparin. Addition of heparin to urine specimens had no effect on the activity of urinary amylase.
Heparinized tubes vs PST. About 30 pairs of specimens were analyzed for all of the constituents shown in Table 1 , except for HDL-cholesterol. Differences between mean values were minor and for practical purposes negligible. Expressed as percentages of the mean values, differences between means ranged from 1% to 4% for AP, amylase, CK, ALT, AST, LD, y-GT, bicarbonate, and total bilirubin; for all of the other analytes the differences ranged from 0% to 1%. Thus, samples collected in PST and regular heparinized tubes can be expected to provide results for the above tests that are indistinguishable from each other.
Stability
of anolytes in PST. We chose to evaluate the stability of the analytes shown in Table 2 , because these were the most likely to change with time; the concentrations of all of the analytes in the eight blood specimens were within normal limits. The magnitude of the change in the concentration of HCO, glucose, and LD was quite variable; therefore, mean changes should be interpreted with caution.
For accurate glucose values, blood specimens should be analyzed as soon as possible. Storing the specimens at temperatures near 4 #{176}C slows the utilization of glucose, but K leaks out of the erythrocytes (3). At room temperature, the increase in the K4 concentration was negligible for the first 8 h, and quite small at the end of 24 h.
The change in LI) activity was moderate during the first 8 h; it increased continuously with time, and after five days the increase ranged from 27% to 95% of the original activity of the samples. Because of the wide normal range of LD in plasma and the nonspeciflcity of this enzyme for a particular disease, small inaccuracies resulting from delaying U) assays for a few hours would not misguide the physician in the diagnosis of disease. We also examined the stability of creatimne and found it to be unchanged for at least five days.
Finally, a word of caution for those who use the pierceable caps for the purpose of reducing the rate of sample evaporation during analysis. These caps should be used for their intended purpose only and not for long storage of specimens (most laboratories save specimens for a few days in case an additional test or verification of a questionable result is requested), because we found a 3% per day lossof water from specimens capped with pierceable caps and kept at 4#{176}C.
For is indistinguishable from serum. Only for amylase, AST, and perhaps potassium, can plasma and serum not be used interchangeably.
